Glial organization and chondroitin sulfate proteoglycan expression in the developing thalamus.
This study examines the early organization of glial cells, together with the expression of chondroitin sulfate proteoglycans in the developing thalamus of ferrets. Glia were identified with antibodies against vimentin and glial fibrillary acidic protein and the chondroitin sulfate proteoglycans were identified by using an antibody against chondroitin sulfate side chains. Our results reveal three striking features of early thalamic development. First, there is a distinct population of glial fibrillary acidic protein-immunoreactive astrocytes (first seen at E30) that resides in the perireticular thalamic nucleus of the primordial internal capsule. These glial fibrillary acidic protein-immunoreactive astrocytes of the perireticular nucleus are transient and form a conspicuous feature of the early developing forebrain. They are first apparent well before any glial fibrillary acidic protein-immunoreactive astrocytes are seen in other regions of the thalamus (at about P8). Further, unlike in other thalamic regions, these peculiar perireticular astrocytes do not express vimentin before they express glial fibrillary acidic protein. Second, in the reticular thalamic nucleus, the radial glial cells express glial fibrillary acidic protein; they are the only ones to do so in the thalamus during development. The glial fibrillary acidic protein-immunoreactive radial glial cells of the reticular nucleus form a rather distinct band across the developing thalamus at these early stages (E30-P1). Finally, and preceding the expression of glial fibrillary acidic protein, the radial glial cells of the reticular nucleus, unlike those in other thalamic regions, are associated closely with the expression of chondroitin sulfate proteoglycans (E20-E30). Later (after E30), the expression of the chondroitin sulfate proteoglycans in the reticular nucleus declines sharply. The significance of this finding is related to the early organization of the cortico-fugal and cortico-petal pathways.